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FOREWORD

This Indian Standard, which is identical with IEC Pub 244-l 3 :1991 `Methods of measurement for radio transmitters, Part 13 Performance characteristics for FM sound broadcasting', issued by the International Electrotechnical Commission (IEC) was adopted by the Bureau of Indian Standards on the recommendation of the Radio Communications Sectional Committee (LTD 20) and approval of the Electronics and Telecommunication Division Council. The text of the IEC Standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following: (a) Wherever the words `International read as `Indian Standard'. Standard' appear referring to this standard, they should be

(b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is to use a point (.) as the decimal marker. CROSS REFERENCES In this Indian Standard, the following place the following: International Standard IEC Pub 244-12-1 : 1989 Methods of measurement for radio transmitters-Part 12 : Guideline to drawing up descriitive leaflets for transmitters and transposers for sound and television broadcasting-Characteristics to be specified IEC Pub 244-12-2 : 1989 Methods of measurement for radio transmitters-Part 12 : Guideline to drawing up descriptive leaflets for transmitters and transposers for sound and television broadcastingSpecification sheets International Standards are referred to. Read in their respective Corresponding Indian Standard IS 10853 (Part 5) : 1994 Methods of measurement for radio transmitters: Part 12 Guideline to drawing up descriptive leaflets for transmitters and transposers for sound and television broadcasting-characteristics to be specified IS 10853 (Part 6) : 1994 Methods of measurement for radio transmitters: Part 12 Guideline to drawing up descriptive leaflets for transmitters and transposers for sound and television broadcasting-specification sheets Degree of Equivalence Identical

Identical

The Radio Communications Sectional Committee has reviewed the provisions of following International Publications and has decided that these are acceptable for use in conjunction with this standard:

IEC Pub 215 : 1987 Safety requirements for radio transmitting

equipment 1 : General conditions

IEC Pub 244-l : 1968 Methods of measurement for radio transmitters-Part of measurement, frequency, output power and power consumption

(Continued on third cover)
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Indian Sandard
METHODS OF MEASUREMENT RADIO TRANSMITTERS
PART 4 PERFORMANCE CHARACTERISTICS

FOR

FOR FM SOUND BROADCASTING

1

Scope

This international Standard contains the method of measurement to assess the performance characteristics ~of frequency modulated transmitters for sound broadcasting. To assess all other characteristics, this standard needs to be used in conjunction with the publications quoted in clause 2. This standard is intended to be used for type tests and acceptance or factory tests.

It is not mandatory to measure all the described characteristics. Additional may be carried out as an agreement between customer and manufacturer.

measurements

The performance characteristics measured in accordance with this standard makes possible the comparison of the results of measurements made by different observers. Limiting values connection with clarity. for acceptable performance are not covered the presentation of measured characteristics, by this standard but, in some data are given for

2

Normative

references

The following standards contain provisions which, through reference in this text, constitute provisions of this International Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements abased on this International Standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below. Members of IEC and IS0 maintain registers of currently valid International Standards.

2.1

IEC publications requirements for radio transmitting equipment.

215: 1987, Safety Amendment

No. 1 (1990).

244-l : 1968, Methods of measurement for radio transmitters - Part 1: General conditions of measurement, frequency, output power and power consumption (under revision).

Amendment No. 2 (1989) to IEC 244-l A (1968), Methods of measurement transmitters - Part 1: General conditions of measurement, frequency, output power consumption - First supplement: Appendices.
1

for radio power and

IS 10853 (Parf4) : I!?34 IEC Pub 244-13 : 1991 244-l 2-l : 1989, Methods of measurement for radio transmitters drawing up descriptive leaflets for transmitters and transposers broadcasting - Characteristics to be specified. 244-12-2: 1989, Methods of measurement for radio transmitters drawing up descriptive leaflets for transmitters and transposers broadcasting I Specification sheets. - Part 12: Guideline for for sound and television

- Part 12: Guideline for for sound and television

864-l : 1986, Standardization of interconnections betweerl broadcasting transmitters or for systems transmitter systems and supervisory equipment - Part 1: .kterface standards using dedicated interconnections. 2.2 CCIR publications 450, Transmission standards for FM sound broadcasting at VHF.

Recommendation

Recommendation 468-4: sound broadcasting.

1990,

Measurement

of audio-frequency

noise

voltage

level

in

Recommendation 559, Objective MF and HF broadcasting.

measurement

of radio-frequency

protection

ratios

in LF,

Recommendation 643, System for automatic receivers for use with the pilot-tone system.

tuning

and other

applications

in FM radio

Report 463, Transmission of several sound programmes transmitter in frequency-modulation sound broadcasting.

or other

signals

with a single

3 3.1

General

terms

and definitions sound transmitter

Frequency

modulated

The ter'll "frequency modulated sound transmitter" is used in this standard to denote equipment with a FM radio-frequency output and a baseband frequency input which can accept ~monophonic, stereophonic and supplementary service multiplexed signals.

3.2

Description

of the transmission

systems

for FM sound broadcasting

The transmission mendation 450. Supplementary mendation 643.

systems

for FM sound

broadcasting

are laid down in CCIR

Recom-

services

are

described

in

CCIR

Report

463

and

CCIR

-Recom-

2
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3.3

Definitions

of performance

characferistics of measurement and ,are

These definitions in line with those

are given in the clauses describing the method given in IEC 244-12-1 and IEC 244-12-2.

4 -

General

conditions

of operation transmitter shalt 5e tested under normal operating conditions at its

The F&I sound power.

rated output

The mains supply surement results.

and the environmental

conditions

shall

be stated

with

the mea-

The FM sound transmitter shall be connected to a test load which has an impedance expressed in terms of return-loss relative to the nominal load impedance of the transmitter of not less than 26 dB at frequencies within the FM broadcasting band and 16 dB at frequencies of any measured unwanted frequency outside this band.

5 5.1

General

conditions

of measurement signal arrangements signal arrangements are

Input and output

For the purposes of measurement, the input and output shown in-the form of diagrams given on pages 42 and 43. The impedance of the test equipment, them shall be accurately matched. The performance characteristics the test object

and all connections coupler.

between

shall be measured

via a directional

5.2

Measuring

equipment

At the input: The modu!ating signals for the transmitter under test shall be provided by one or two baseband low distortion generators covering the frequencies up to 100 kHz. For stereophony, a stereo coder shall be used. If the transmitter incorporate a stereo coder, an external test stereo coder shall be used. If required auxiliary (e.g. RDS coder). equipment for generating, supplementary signals does not

will be used

At the output: All measurements concerning the transmission performances baseband signals, at the output of a test demodulator. For stereophony, measured. For supplementary
Because the under results test.

shall

be carried decoder

out at be

the

signak

at the

output

of a test

stereo

shall

signals,
of these

a test decoder shall be used (e.g. RDS decoder).
measurements first the overall are critically performance dependent of the test on the performance equipment of the

NOTE test

equipment,

it is necessary

to check

in the absence

of the transmitter

3
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5.3

Modulation

and output power

conditions measurement are given in the clauses

The modulation conditions for each describing the method of measurement. 5.4 The output

power is the power of the unmodulated shall be carried

carrier. power.

All measurements Units used results

out at rated output

As needed,

may either

be given

in decibels~or

as percentages.

6

General

characteristics of measurement of the general characteristics of the transmitter such as input output power and frequency stability will be described in IEC 244-l (under

The method impedance, revision).

7

Transmission

performance

characteristics

* of

Measurement can be performed 100 kHz) and/or audio-frequency

on baseband signals (at frequencies up to a maximum signals (at frequencies up to 15 kHz).

The baseband measurements are made at the multiplex input of the transmitter. The audio band limiting and pre-emphasis in the transmitter and the de-emphasis in the demodulator are not in circuit, unless otherwise stated.

The audio-frequency measurements are made at the audio input of the transmitter. The audio band limiting and pre-emphasis in the transmitter or stereo coder and the de-emphasis in the demodulator or in the stereo decoder are in circuit, unless otherwise stated. 7.1 7.1.1 Arr@i~ de/baseband-frequency characteristic

Definition of the signal

The amplitude/baseband-frequency characteristic is the variation of the amplitude demodulated signal with frequency for a constant value of the demodulating input voltage, relative to the amplitude at a certain reference frequency.

7.1.2

Measuring

arrangement

Measuring arrangement I, page 42, with one signal generator at the input shall be used. The test demodulator output shall be connected to a spectrum analyser or voltage measuring equipment. 7.1.3 Measurement that the procedure preand de-emphasis filters and band-limiting filters are out of

Check circuit. -

Adjust the input signal

to a specified reference
4

frequency.
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Adjust the input specified value.

level

so that the frequency

deviation

of the transmitter

has a by

Vary the frequency of the modulating sweeping up to 76 kHz (some specifications Keep the input level constant. the level of the demodulator

signal either manually ask for up to 100 kHz).

or continuously

Measure frequency. 7.1.4

output signal as a function of the modulation deviation.

If required,

repeat the procedure for other values of frequency of the fesu/ts

Presentation

The results may be presented as a table or a graph relative to the amplitude of the output at reference frequency. The frequency deviation at reference frequency shall be stated. 7.2 7.2.1 Baseband-frequency Introduction demodulation

The method of intermodulation measuring is based on the method using two signals ~with frequencies f, and f2 and equal amplitudes with a frequency difference f2 - f, = 1 kHz. The products of interest are the difference tone of 1 kHz and (f, + f2) as the second order products and the tones 1 kHz below f,, (f, - 1 kHz), and 1 kHz above fz (f2 + 1 kHz), as the third order products. The lowest frequency for f, shall be 3 kHz.

7.2.2

Definition

The second order (third order) intermodulation level is the ratio, expressed as a pwcentage or in decibels, between (1) the arithmetic sum of the r.m.s. values of tbs second order (third order) intermodulation component and (2) the arithmetic sum of the r.m.s. values of the wanted components at the demodulator output, for a modulation signal consisting of two tones of equal amplitude, generated within the baseband and spaced 1 kliz apart. 7.2.3 Measuring arrangement

Measuring arrangement I, page 42, shall be used. Two baseband generators are connected to the input of the transmitter. The isolation between the output of the generators shall be at least 40 dB. The spectrum analyser is connected to the output of the demodulator. 7.2.4 Measuring procedure filters and band-limiting filters are out of

Check circuit. -

that the pre- and de-emphasis f,.

Adjust one input signal to frequency

Adjust the other input signal f2 to a frequency

1 kHz higher. signal gives

Adjust both input signals to the same level, so that one modulating 50 % of the specified deviation value of the transmitter under test.

5
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Vary the input frequencies up to 76 kHz keeping the input frequency spacing at 1 kHz and the frequency deviation constant (some specifications ask for measurements up to 100 kHz). Measure for a number of discrete frequencies the r.m.s. values of the second order and third order intermodulation components and the r.m.s. values of the wanted components at the output of the demodulator from the spectrum analyser. If required, repeat this procedure for other values of the frequency
difference

deviation.

NOTE

- Another value other than 1 kHz may be used for the frequency

fd = f2 - f,.

7.2.5

Presentation

of the results range shall not be taken into account.

-Components

falling outside the frequency

The values of levels of each intermodulation component shall be given as a percentage or in -decibels relative to the arithmetic sum ~ofthe wanted components. The results shall be presented in the form of tables or graphs as a function of the highest f2 frequency. The frequency deviation shall also be stated with the results.

7.3 7.3.1

Amplitude/audio-frequency Definition

characteristic

The amplitude/audio-frequency characteristic is the variation of the amplitude of the demodulated/decoded signal with frequency for a constant value of the input signal voltage, relative to the amplitude at a certain reference frequency. 7.32 Measuring arrangement arrangement I, page 42, shall be used.

In the case of monophony,

In the case of stereophony, arrangement II, page 43, shall be used; measurements are first performed using the A input of the coder and the A output of the decoder, then repeated using the B input of the coder and the B output of the decoder. In both cases, one signal generator at the input shall be used. The test demodulator output shall be connected to a spectrum analyser or voltage measuring equipment.

7.3.3 -

Measurement

procedure pre- and de-emphasis filters are in circuit.

Check that the appropriate

Adjust the input signal to a specified reference

frequency. deviation at

Adjust the input level at reference frequency so that the frequency 15 kHz does not exceed the maximum rated deviation (75 kHz or 50 kliz). Vary the frequency sweeping up to 15 kHz. of the modulating signal either manually

or continuously

by

Keep the input level constant. 6
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Measure the level modulation frequency. If required, repeat

of the demodulator the procedure

or decoder

output

signal

as a function deviation.

of the

for other values

af frequency

NOTE

- For a pre-emphasis

with a time constant of 50 ps the pre-emphasis

at 15 kHz is 13,6 dB.

7.3.4

Presentation

of the results to the amplitude frequency shall of the output be stated.

The results at reference

shall be presented as a table or a graph relative frequency. The frequency deviation at reference

7.4 7.4.1

Audio-frequency Definition

harmonic

distortion

The harmonic distortion factor is the ratio, expressed as a percentage or dB, between (1) the r.m.s. value of the sum of the second order and all higher harmonics and (2) the r.m.s. value of the sum of the fundamental and all harmonics at the demodulator/decoder output, for sinusoidal modulation signals up to 7.5 kHz. 7.4.2 Measuring arrangement arrangement I, page 42, shall be used. are then

In the case of monophony,

In the case of stereophony, arrangement II, page 43, shall be used; measurements first performed using the A input of the coder and the A output of the decoder, repeated using the B input of the coder and the B output of the decoder. In both cases, the output of the demodulator having sufficiently wide bandwidth. 7.4.3 Measurement Check Adjust procedure pre- and de-emphasis reference frequency filters frequency. deviation of the transmitter are in circuit. or decoder is connected to a distortion

meter

that the appropriate the input signal level

to a specified so. that the

Adjust the input specified value. Vary constant. the input

has

a

frequency

from

40 Hz to 7.5 kHz, -keeping

the frequency

deviation

Measure for a number of discrete from the demodulator or decoder. 7.4.4 If required, Presentation repeat the procedure

frequencies

the

distortion

in `the output deviation.

signal

for other values

of the frequency

of the results

The results shall be presented in the form of a table and expressed as a percentage or in decibels as a funotion of the modulation frequency. The frequency deviation shall also be stated with the results.

7
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7.5 7.51

Audio-frequency Introduction

intermodulation

The method of measuring intermodulation is based on the method using two signals with frequencies f, and f2 and producing equal frequency deviation with a frequency difference `2 - `1 = 1 kHz. The products of interest are the difference tone of 1 kHz and (f, + f2) as the second order products and the tones 1 kHz below f,, (f, - 1 kHz), and 1 kHz above f2, (f, + 1 kHz), as the third order products. The lowest frequency for f, shall be 3 kHz.

7.5.2

Definition

The second order (third order) intermodulation level is the ratio, expressed as a percentage or in decibels, between (1) the arithmetic sum of the r.m.s. values of the second order (third order) intermodulation components and (2) the arithmetic sum of the r.m.s. values of the wanted components at the demodulator/decoder output, for a modulation signal consisting of two tones generated within the audio-frequency band and producing equal frequency deviation, spaced 1 kHz apart.

7.5.3

Measuring

arrangement arrangement I, page 42, shall be used.

In case of monophony,

In case of stereophony, arrangement II, page 43, shall be used; measurements are first performed using the A input of the coder and the A output of the decoder, then repeated using the 6 input of the coder and the B output of the decoder. In both cases, two generators are connected to the input of the transmitter. The isolation between the outputs of the generators shall be at least 40 dB. The spectrum analyser is connected to the output of the demodulator or decoder. 7.5.4 Measurement procedure pre- and de-emphasis f,. 1 kHz higher. signal gives 50 % of the spacing at filters are in circuit.

Check that the appropriate

Adjust one input signal to frequency

Adjust the other input signal f2 to a frequency

Adjust both input signal levels so that one modulating specified deviation value of the transmitter under test.

Vary the input frequencies up to 15 kHz keeping the input frequency 1 kHz and the frequency deviations due to each input signal constant.

Measure for a number of discrete frequencies the r.m.s. values (U) of the second order and third order intermodulation components and the r.m.s. values (U) of the wanted components at the output of the demodulator or decoder. _ If required, repeat this procedure for other values of the frequency deviation.
difference fd = f2 -

NOTE

- Another value than 1 kHr may be used for the frequency

if, .

7.5.5

Presentation

of the results

Components

falling outside the frequency range shall not be taken into account. 8
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The values of levels of each intermodulation component in decibels relative to the arithmetic sum of the wanted presented in the form of tables or graphs as a function frequency deviation shall also be stated with the results.

shall be given as a percentage or components. The results sh-all be of the highest f2 frequency. The

7.6

Cross-talk attenuation lnrroducfion

(stereophonic

separation)

7.6.1

Cross-talk can be caused by linear or by non-linear distorsion. Some specifications will give both separately. The combination of linear and non-linear cross-talk is measured as cross-talk attenuation or stereophonic separation.

Cross-talk

components

may appear

as unwanted

single

frequencies.

See also 8.22. 7.6.2

Definition

Cross-talk attenuation is the ratio, expressed in decibels of the r.m.s. voltage at the output of the modulated stereo channel to the r.m.s. value of the sum of the linear and non-linear cross-talk components and the noise at the output of the unmodulated stereo channel. 7.6.3

Measuring arrangement
arrangement II, page 42, shall be used.

Measuring

The audio generator is connected to one of the two inputs (A or 6) of the stereo coder which supplies the modulating signal to the transmitter. An r.m.s. voltmeter is connected successively to outputs A and B of the stereo decoder (the distortion meter can be used as a level meter). 7.6.4 -

Measurement

procedure
pre- and de-emphasis filters are in circuit. coder.

Check that the appropriate Adjust the input Adjust signal

to 40 Hz at the A input of the stereo level for the specified between 40 Hz frequency and

the input signal the input constant.

deviation. keeping the frequency

Vary deviation

frequency

15 kHz

Measure, for a number of discrete frequencies, the voltage at the A output of the decoder (wanted ou~tput signal) and then the voltage at the B output (output signal due to cross-talk). The same procedure measuring the cross-talk Repeat, ii required, is repeated with the input in the A channel. the procedure signal applied to the B channel deviation. and

for other values

of frequency
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7.6.5

Presentation

of the results

The values of the cross-talk are expressed in decibels referred to the wanted channel output and presented in the form of a table or graph as a function of the input frequency. The frequency deviation shall also be stated with the results.

7.7 7.7.1

Linear

cross-talk

Definition

Linear cross-talk is the ratio, expressed in decibels, of the r.m.s. voltage of a modulating signal at a given frequency at the output of the modulated channel, to the r.~m.s. value of the fundamental frequency cross-talk component at the output of the unmodulated channel. 7.7.2 Measuring arrangement at the input is the

Measuring arrangement II, page 43, shall be used. The arrangement same as that described in 7.6.3. Instead of a voltmeter, a spectrum analyser or a selective successively to the two outputs (A and B) of the decoder. 7.7.3 Measurement procedure

voltmeter

is connected

The measurement procedure is identical to that given in 7.6.4. The value of the fundamental frequency component (wanted and unwanted) displayed on the spectrum analyser shall be measured. 7.7.4 Presentation of the results shall be expressed as described in 7.6.5.

The values of the linear cross-talk 7.8 7.8.1 Non-linear cross-talk

Introduction

Non-linear cross-talk may be caused by harmonic distorsion of the M signal (A + B)/2 above 7,5 kHz of the input signal and intermodulation products between M and S = (A -B)/2 signals of the multiplex signal. This method of ~measurement covers both. When a distinction between necessary, another method of measurement is needed (under consideration). 7.8.2 Definition the two is

Non-linear cross-talk is the ratio, expressed in dB, of the r.m.s. voltage of a modulating signal of a given frequency at the output of the modulated channel, to the r.m.s. value of the sum of the components at the output of the unmodulated channel at frequencies other than that of the modulating signal.

10
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Measuring arrangement II, page 43, shall be used as in 7.6.3, except that a distortion meter is connected successively to the two outputs (A and 8) of the decoder. 7.8.4 Measurement procedure

The measurement procedure is similar to that given in 7.6.4. For the wanted channel output, the distortion meter is switched to measure level and for the unwanted channel output, the distortion meter is switched to measure these components, except at input frequency (the fundamental of the modulating signal -is rejected, in order to eliminate the effect of linear cross-talk).

7.8.5

Presentation

of the results cross-talk shall be expressed as described in 7.6.5.

The values of the non-linear

8 8.1

Unwanted introduction

modulation

Unwanted modulation of the transmitter output signal may be present within the band occupied by the output channel and is determined by measuring random noise, periodic noise, and unwanted single-frequency components in the demodulated signal. Periodic noise includes hum and other unwanted single-frequency components which may be produced by different causes, particularly by frequency generating processes and by mutual influence of either stereophonic channels or the audio signals and the supplementary signals. The unwanted modulation may be frequency or amplitude modulation.

8.2 8.2.1 8.2.1.1

Unwanted Random Definition

frequency noise

modulation

Random noise (FM noise) is expressed

in terms of audio signal-to-noise

ratio.

Audio signal-to-noise ratio is the quasi-peak value of the a.c. components at the demodulator output in the absence of a modulation signal, expressed as the ratio in decibels relative to a specified reference level. 8.2.1.2 Measuring arrangement operation and arrangement II,

Arrangement

I, page 42, shall be used for monophonic page 43, for stereophonic operation.

An audio-frequency generator is connected to the input of the transmitter for monophonic operation or to one of the two inputs of the stereo coder for stereophonic operation. If required, supplementary signals shall be added to the input of the transmitter.
11

IS 10853 (Part 4) : 1994 IEC Pub 24413 : 1881 A noise meter is connected to the output of the demodulator for monophonic operation or at the output of the decoder for stereophonic operation. The noise meter shall be equipped 468-4 (see with two. switchable filters, both complying with CCIR Recommendation annex A). These filters are: a flat filter for unweighted weighting measurement; measurement. value, in accordance with CCIR Recom-

filter for weighted

The noise meter shall measure the quasi-peak mendation 468-4 (see annex A). 8.2.1.3 Measuring procedure operation

~a) For monophonic -

Check that the appropriate

pre- and de-emphasis reference

filters are in circuit.

Adjust input signal to a specified

frequency. deviation.

Adjust input levei for a specified value of the frequency Measure the audio-frequency

voltage (Ur) at the output of the test demodulator. level.

This value (Ur) is taken as the output reference Switch off the input signal.

- ~Disconnect the generator and connect the audio input terminal a load impedance corresponding to the nominal source impedance. "

of the transmitter

to

Measure the noise (U,) at the output of the demodulator with either the flat filter for unweighted signal to noise measurements or with the weighting filter for weighted signal-to-noise measurements. If required, measure the random noise for other values of the deviation. operation pre- and de-emphasis is connected filters are in circuit. A respectively channel B of

b) For stereophonic -

Check that the appropriate

The audio-frequency the stereo coder.

generator

to channel

The reference signal and the noise are measured channel B of the stereo decoder. 8.2.1.4 Calculate The measurement Calculation

respectively

at channel

A and

~procedure is equal to the procedure of the results ratio by:

for monophonic

operation.

and presentation

for each measurement

the signal-to-noise

20 log -$ n

(dB)

By using a noise meter, the signal-to-noise ratio is directly~indicated. State with trre results for each measurement the reference frequency, the reference deviation and the filter in the noise meter used. 12
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8.2.2 8.2.2.1

Periodic

noise

Introduction including hum within

Periodic noise comprises all unwanted single-frequency components the audio-frequency band. Each component shall be measured.

Periodic noise can also be caused by linear and non-linear cross-talk in the case of stereophony and by cross-talk of supplementary signals in the audio channel(s). See `also 7.6. 8.2.2.2 Definition

Performance as regards periodic noise and unwanted components is expressed as the ratio in decibels between the value of the unwanted component relative to the value of the given reference level. 8.2.2.3 The measuring arrangement

Measuring arrangement I, page 42, shall be used for monophonic operation and measuring arrangement II, page 43, for stereophonic operation. Instead of the noise meter, a spectrum analyser is connected to the output of the demodulator for monophonic operation or at the output of the stereo decoder for stereophonic operation. If required, supplementary signals shall be added to the input of the transmitter. 8.2.2.4 The measuring procedure

The measuring procedure is equal to, the procedure for random noise (see items a) and b) of 8.2.1.3) except that the input signal shall remain. The ratio in decibels of the wanted component and unwanted components can be measured directly from the display of the analyser. 8.2.2.5 Presentation of the results with the

For each unwanted component, present the ratio as defined in 8.2.2.2. Present results the frequency of the components, the reference frequency and deviation.

If required, the measurement may be repeated without the input signal. stereophony the results will not be influenced by cross-talk.

In this case, for

8.3

Unwanted

amplitude

modulation out in monophonic mode only and without supplementary

This measurement signals.

is carried

13
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The amplitude modulated noise and hum level is the peak voltage at the output of a linear envelope detector, in the absence of any modulation signal. The result is expressed as a percentage of the d.c. component of the envelope detector output.

8.3.1.2

Measuring

arrangement I, page 42, shall be used in the case where no stereo coder is II, page 43, in the case where a stereo coder is present in the .

Measuring arrangement present and arrangement transmitter. A linear A peak detector. 8.3.1.3 envelope detector

is connected

to the transmitter

output. to the output of the envelope

voltmeter and a d.c. voltmeter are connected Alternatively, a modulation meter may be used. Measuring procedure switch the stereo coder in monophonic

If applicable, Check

mode. filters are in circuit.

that the appropriate signal is applied

de- and pre-emphasis to the transmitter

No input

or stereo

coder. or stereo which coder to a load to the

Connect the audio input terminal(s) impedance corresponding to the nominal Measure the d.c. component carrier output. 8.3.1.4 Calculate Measure the peak a-c. voltage and presentation (U,)

of the transmitter source impedance. output

at the detector

corresponds

(U) at the envelope of results

detector

output.

Calculation the noise

and hum level by means of the following .

formula:

When a modulation 8.3.2 Synchronous

meter is used the result amplitude modulation

is indicated

directly.

(AM due to FM}

8.3.2.1

Definition

Synchronous amplitude modulation is evaluated by measuring the peak voltage of the a.c. component at the output of a linear envelope detector due to presence of a specified modulating signal. The result is expressed as percentage of the d.c. component corresponding to the unmodulated carrier. 14
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Measuring arrangement I, page 42, shall be used in the case where no stereo coder is present and arrangement II, page 43, in the case where a stereo coder is present in the transmitter. A linear envelope detector is connected to the transmitter output. to the output of the envelope

A peak voltmeter and a d.c. voltmeter are connected detector. Alternatively a modulation meter may be used. 8.3.2.3 8.3.2.4 Measuring procedure If applicable, switch the stereo coder in monophonic

mode. filters are in circuit. band. deviation).

Check that the appropriate Adjust Adjust input signal input signal

de- and pre-emphasis within

to a frequency

the audio-frequency (normally detector detector

level for specified

deviation

maximum output. output.

Measure Measure Repeat Repeat,

d.c. component a.c. component the measurement if required,

(U,) at the envelope (U,) at the envelope for other frequencies

within the audio-frequency

band.

the measurement

for other values of the deviation.

Calculation and presentation modulation

of the results expressed as a percentage by means of the

Calculate amplitude following formula:

depth

for each audio-frequency. Present the AM depth with the results. When a~modulafion noise and hum. levels as a function of the audio-frequency and state the deviation

meter is used forthe

measurements,

the results

can be influenced

by

9 9.1

Out-of-band introduction

emission

(Occasional

measurement)

Out of band emission measurements are made on FM broadcasting transmitters only when special measures have been taken in the transmitter to restrict the bandwidth to reduce interference to other services. In this case, the method of measurement of out-of-band emission using coloured noise will give the information on the levels of the sideband signals for which suppression is required. Detaited information on the coloured noise is given in CCIR Recommendation 15
55~.
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9.2

Definition

Out-of-band emission is emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions (article 1, No. 138 of the Radio Regulations).

The out-of-band emission relative to the unmodulated power in a specified bandwidth, at a specified frequency RF carrier. 9.3 Measuring arrangement

RF carrier displacement

is expressed as the in kilohertz from the

For monophonic operation, arrangement I, page 42, shall be used. One generator shall be a LF signal generator. The other generator shall deliver standardized coloured noise described in CCIR Recommendation 559 (see annex 8).

It is obtained from a "white-noise" generator after a passive filter, and a low-pass filter of 15 kHz with a slope of 60 dB per octave. A second output from a directional coupler is connected

as shown

in the annex,

to a RF spectrum

analyser.

For stereophonic operation arrangement LI, page 43, shall be used. The LF signal generator has to be replaced during the measurement by the standard coloured noise generator. Both channels A and B shall be fed simultaneously with a LF signal or with white noise in the ratio A = B - 6 dB (channel A with half the amplitude of channel B).

9.4

Measuring

procedure, operation filters are in circuit.

For monophonic -

Check that the pre- and de-emphasis

Adjust frequency deviation).

the output of the LF generator at I 1 kHz to a level which corresponds to a deviation 7,4 dB below maximum rated deviation (= f 32 kHz for f 75 kHz the peak value (without weighting by means network). of the noise meter at the output of the

Measure demodulator

Switch the LF generator out of circuit and the noise generator in circuit and adjust the output of the noise generator, so that the noise meter gives the same reading. The peak-deviation is now correct. Switch Adjust the analyser the spectrum to a bandwidth analyser of 1,2 kHz. FM carrier at the input to 0 dB.

with the unmodulated noise.

Modulate

the transmitter

with the coloured between

Tune the analyser and 200 kHz.

to frequencies

the carrier

frequency

and f density,

100 kHz relative to

Determine the r.m.s. value of the noise corresponding to power the unmodulated carrier level, for a number of discrete frequencies.
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-

If required,

repeat these measurements operation

with higher

values

of deviation.

For stereophonic -

Check that the appropriate

pre- and de-emphasis

filters

are in circuit. corresponding and stereocoder operation. to a by

Adjust frequency

the output of the LF generator at I 1 kHz to a level deviation of f 40 kHz including the pilot tone.

Measure the peak value in channel B after the demodulator means of the noise meter (without weighting network). For the remaining procedure, see the method

used for monophonic

9.5

Presentation;

of the results levels in decibels are given as

Present the results In the form of a graph in which relative a function of the frequency displacement from the carrier.

10

Assessment

for transmitter

equipped

with

limiters

(Under

consideration.)

11

Special

measurement

for supplementary

signals

(Under consideration.) `This clause will deal with the Radio Data System (RDS) described in CCIR Recommendation and the Channels for Supplementary Information (CSI) mentioned in CCIR Report 463.) 643

17
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Measuring

arrangement

I

AF

AF

t 1 - LF.signal
2 J
7hmsmitter generator under

To: test V&a&e meter measuring equipment

I

- Demodulator

+ deviation coupler

4 - Direhional 5 - Test bad 6 - Endope

detector `&Wdemadulator)

I-Peak voltmeter
DC voltmeter

Selective voltmeter

18
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Measuring

arrangement

II

1.
I
I

1

ChA**

I

t

1 23456789-

L.F. sigd

generator

Stereo coder lkansrnft@r

under ted + deufaUon meter coupler
TO:

Demodulator
Directional Test load Stereo deader

Distortion

meter equipment
or selective

V&age measuring signal coder
Spectrum analyser

SuppLementary supplementary

signal decoder (Ahf demodulators

wltaqe

measuring equipment

10 - Envelope

detector

Noise meter (CClR Rec. 4681

NOTE

-

(concerns
l

clause 5) by a coloured-noise generator when required

1 is replaced *

l

6 dB extra attenuation

Peak wltmeter Sdectiue
uokmeter

19

DC wltme~er

IS

10853

IEC

Ptlb

(Part 4) : 1994 244-13 : 1991

Annex A (normative)
(The text of this annex is that of CC/R Recommendation
468-4
l

468-4)

RECOMMENDATION

MEASUREMENT LEVEL

OF

AUDIO-FREQUENCY IN SOUND (Question

NOISE

VOLTAGE

BROADCASTING SO/
IO)

The

CCIK.
CONSIDERING

that it ial sound-recording

is

desirable to standardize the methods of measurement systems and on sound-programme circuits; of noise should provide satisfactory

of audto-frequency agreement
with

noise

in broadcasting.
assessments,

in

!b)

that such measurements
UNANIM0USL.Y

subjective

RECOMMENDS

system

that the noise defined below:

voltage

level

be measured

in a quasi-peak

and

weighted

manner,

using

the

measurement

1.

Weighting

network

The nominal
of the passive network The

response
shown

curve
in Fig.

of the weighting
la. Table between this

network
nominal

is given
curve

in Fig. I b which
the response

is the theoretical
frequencies.

response

I gives the values of this response at various
and

permissible

differences

curve

of

the
in

measuring
Fig. 2.

equipment,

comprising

the amplifier

and the network,

are shown

in the last

column

of Table

I

and

FIGURE

la -

Weighting nefwork,

simp/e form

(A constant-resistance

realization is described in Annex I)

A tolerance of at most 1% on ttre component values and a Q-factor of at least 200 at 10 000 HZ are sufftcient to meet the tolerances given in Table I. (The difference between the responses at 1000 Hz and6300 Hz may be adjusted more precisely by a small adjustment of the 33.06 nF capacitor or by a different approach using an active filter [CCR 1982-86aj.)

Tkif;Kecommendation

should

be hroughr

to the attention

of the CMR

20
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-28 -32 -34 -40 -44 -4a 2 I I

I

10'

*

10'

Frequency FIGURE

(Hz)

lb .- Frequency response ofrhe weighting network shown in Fig. Iu

TABLE

I

Frequency (Hz)

Response (dB)

Proposed

tolerance (dB)

31.5 63 100 200 400 800 1000 2000 3150 4000 5000 6300 7100 8000 9000 10000 12500 14ooo 16000 20000 31500

-

29.9 23.9 19.8 13.8 7.8 1.9

* 2.0 *1.4(t) f 1.0 ztO.85 (1) *0.7(`) *OS(`) *0.5 *OS *0.5(t) f 0.5 (1) +0.5 0 +0.2(t) *0.4(t) *0.6(t) *0.8(t) +1.2(t) f 1.4(l) +1.6(t) 22.0 +2.8(t) _-oo

0 + 5.6 + 9.0 + 10.5 +11.7 f 12.2 + 12.0 +11.4 + 10.1 + 8.1 0 - 5.3 -11.7 - 22.2 - 42.7

(I) This tolerance is obtained by a linear interpolation on a logarithmic graph on the basis of values specified for the frequencies used to define the mask, i.e., 31.5. 100. 1000. 5000. 6300 and 20006 Hz.

21
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Frequency (Hz) FIGURE 2 Maximum rolerances for rhe frequency and the amplifier response of the weighring network

Nnle I. When a weighting filter conforming to 8 1 is used to measure audio-frequency noise, the measuring device should be a quasi-peak meter conforming to $ 2. Indeed, the use of any other meter (e.g. an r.m.s. meter) for such a measurement would lead to figures for the signal-to-noise ratio that are not directly comparable with those obtained by using the characteristics that are described in the present Recommendation.

Note ?- -

The whole

instrument

is calibrated

at 1 kHz (see 5 2.6).

2.

Characteristics

of the measuring device performance sections. of the

A quasi-peak value method of measurement shall be used. The required dynamic measuring set may be realized in a variety of ways (see Note). It is defined in the following measuring equipment, except those for 3 2.4, should be made through the weighting network. Note. - After rectifier circuits full wave rectification of the input of different time constants connected signal, a possible in tandem [CCIR, arrangement 1974-783. would

Tests of the

consist

of two

peak

2.1 Method

Dynamic

characteristic

in response

to single tone-bursts

of measurement

Single bursts of 5 kHz tone are applied to the input at an amplitude such that the steady signal would gave a reading of 80% of full scale. The burst should start at the zero-crossing af the S kHz tone and should consist of an integral number of full periods. The limits of reading corresponding to each duration of tone burst are given in Table II. The tests should be performed both without adjustment of the attenuators, from the instrument scale, and also with the attenuators adjusted for each as nearly constant at 80% of full scale as the attenuator steps will permit. the readings burst duration being observed to maintain the

directly reading

2.2 Method

Dynamic

characteristic

in response

to repetitive

tone-bursts

of measurement

A series of 5 ms bursts of 5 kHz tone starting at zero-crossing is applied to the input at an amplitude such that the steady signal would give a reading of 80% of full scale. The limits of the reading corresponding to each repetition frequency are given in Table III The tests should on all ranges. be performed without adjustment of the attenuators 22 but the characteristic should be within

tolerance

IS 10853 (Part 4) : 1994 EC Pub 244-13 : 1991
TABLE II

~.-___
50

100 -.-200

Amplitude reference steady signal reading (%) Burst duration (ms) (dB)

17.0 1 (`) -15.4

26.6 2 -11.5

40 5 -8.0

48 10 -6.4

52 20 -5.7

59 -4.6

68 -3.3

80 i -1.9

Limiting values

-

- lower upper limit limit

(dB) (%)

-13.4 -17.4 21.4 13.5

-10.0 -13.0 22.4 31.6

-6.6 -9.3 46 34

55 -5.2 -7.7 41

-7.1 -4.4 60 44

-3.3 --6.0 68 50

-4.7 -2.2 58 78

-3.3 -0.7 92 68

(`) The Administration

of the USSR intends to use burst durations > S ms.

TABLE 111

Number of bursts per second

2

10

100

Amplitude reading

referena? steady signal CM (dB) 48 -6.4 77 -2.3 97 -0.25

Limiting values lower limit (%) (dB) (%J (dB) 43 -7.3 53 -5.5 72 -2.9 82 -1.7 94 -0.5 100 -0.0

-- upper limit

2.3

Overload

characteristics

The overload capacity of the measuring set should be more than 20 dB with respect to the maximum indication of the scale at all settings of the attenuators. The term "overload capacity" refers both to absence of clipping in linear stages and to retention of the law .of any logarithmic or similar stage which may be incorporated.

Method

of measuremem

Isolated 5 kHz tone-bursts of 0.6 ms duration starting at zero-crossing are applied to the input at an amplitude giving full scale reading using the most sensitive range of the instrument. The amplitude of the tone-bursts is decreased in steps by a total of 20 dB while the readings are observed to check that they decrease by corresponding steps within an overall tolerance of rf: I dB. The test is repeated for each range. 23
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2.4

Reversibili/y
The difference

error
in reading

when

the polarity

of an asymmetrical

signal

is reversed

shall not be greater

than

0.5 dl3.

Method

of measurement

I ms rectangular d.c. pulses with a pulse repetition rate of 100 pulses per second or less are applied to the input in the unweighted mode, at an amplitude giving an indication of 80% of full scale. The polarity of the input signal is reversed and the difference in indication is noted. 2.5
Overswing

The reading device shall be free from excessive overswing.
Method of measurement

1 kHz tone is applied to the input at an amplitude givi.ng a steady reading of 0.775 V or 0 dB (see 8 2.6). When this signal is suddenly applied there shall be less than 0.3dB momentary excess reading. 2.6
Calibration

The instrument shall be calibrated such that a steady input signal of 1 kHz sine-wave at 0.775 V r.m.s., having less than 1% total harmonic distortion, shall give a reading of 0.775 V, ~0 dB. The scale should have a calibrated range of at least 20 dB with the indication corresponding to 0.775 V (or 0 dB) between 2 and 10 dB below full scale. 2.7
Input impedance

The instrument should this should be 600 Q 4 1%.

have an input

impedance

> 20 kR and if an input

termination

is provided

then

3.

Presentation

of results according to-this Recommendation to measure are expressed noise,
different

Noise voltage levels measured
Note I. - If, for technical Annex II should be used. Note 2. discussed The influence
496. in Report

in units of dBqps. the method described in

reasons,

it is desirable
network

unweighted
with

of the weighting

on readings

obtained

spectra of random

noise is
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FIGURE

3 -

Consram resisfance realizarion of weighfing nerwork

R 63
RQ: 600
XRo: RI: 300 912

WF)
2c1: 83.1 C2: 35.28 cj: 38.4 c4: 7.99 Cs: 23.8 C6: 13.94 cl: 35.4

L(mW LI:
Lx LJA+B: L3c: Lq: L,: 12.70 (for both windings in series)

15.06(for

each of two windings separated by electrostatic shield)

R2: 3340 R3: 941

16.73 (IWO equal windings in series) 4.18 (one winding, turns half LJA + a, can have large d.c. resistance,absorbed in R3) 20.1 31.5 13.29 8.00 (can have large d.c. resistance, absorbed in R3) (with tap 20.1 ar 0.798 of rotal turns)

A: unbalanaxi S: balanced

La: L7:

BIBLIOGRAPHY

AUSTRALIAN BROADCASTING COMMISSlON Engineering Development tion of CCIR noise weighting network, Recommendation 468.

Report

No. 106 - Constant

resistance

realiza-

ANNEX

II of CCIR

Rec. 468-4

UNWEIGHTED

MEASUREMENT

It is recognized that unweighted measurements outside the scope for specific purposes. A' standard response for unweighted measurements Frequency response response shallbe within the limits given in Fig. 4.

of this Recommendation may be required is included here for guidance.

' The frequency
across
may

This response serves to standardize the measurement and ensure consistent tbhe useful spectrum. When out-of-band signals, e.g. carrier leaks, are present
produce readings that are inconsistent template of Fig. 4. between measuring equipments whose

readings responses

of noise are different

distributed
the!

at a sufficient

amplitude,

but still

fall within

the tolerance
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5

10 22.4 HZ

2 11

5

102

2

5

103

2

5

104 16 kHz

li

2

5

105

31.5Hz

22.4 kHz

Frequency (Hz) FIGURE 4

Frequency (kHz)

BIBLIOGRAPHY

CCIR

Documents (Canada).

[1978-8-21: IO/76 (CMTT/14)
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Annex B (normative)

(The text of this annex

is that of Recommendation

559 of CCIR.)

Frcqucncy FIGURE Curve A: I;rcqucncy spectrum of standardized

(Hz) 1 octave filters)

noise (measured with one-third

Curve B: I-`rcquency response characteristic

of filter-circuit

FIGURE

3 - Filrer-circuit
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